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A detailed statement 

1. Name of invention 

COLOR IMAGE-RECEIVING TUBE 

2. Sphere of patent's claim 

(1) A color image-receiving tube which is characteristic for 
having provided a mask maintaining device that consists of an 
outside enclosure device where funnel is adjacent to a omitted 
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rectangular-shaped panel, a mask frame being mounted at periphery 
part of mask body where numerous electron beam passing hole is 
formed and which is set up oppositely to the fluorescent screen 
formed at inner part of the above-mentioned panel, the above- 
mentioned mask body consists of a material with low coefficient of 
thermal expansion, a rectangular-shaped shadow mask that 
consists of a material with relatively high coefficient of thermal 
expansion ( on the contrary to the mask body), a frame holder 
consisting of elasticity body installed at the above-mentioned mask 
frame as well as a stud pin which detents this frame holder adhering 
to the above-mentioned panel, 

and for being formed in a shape consisting of a detent part that 
detents the above-mentioned frame holder into the above-mentioned 
stud pin, a No. 1 elastically deforming part which is inclined in acute 
angle to the one edge of a detent part of a detent part and is opposite 
to the above-mentioned detent part with the point (tip) part being 
fixed at the above-mentioned mask fi-ame, arid a No.l elastically 
deforming part which is inclined in acute angle to another edge of a 
detent part of the above-mentioned detent part with the point part 
being fixed at the above-mentioned mask frame. 

(2) A color image-receiving tube described in point 1 of sphere of 
patent's claim which is characteristic for having a frame holder 
where an edge part of one side of a detent part becomes a side of 
fluorescent screen body, and the edge part of the other side is 
mounted at mask fi*ame so that to become its opposite side. 

(3) A color image-receiving tube described in point 2 of sphere of 
patent's claim which is characteristic for having provided that the 
projections to the plane surface that contain pin axis of stud pin at 
No.l and No.2 elastically deforming parts of frame holder and tube 
axis of a color image-receiving tube intersect. 
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(4) A color image-receiving tube described in point 1 of sphere of 
patent's claim which is characteristic for having provided that the 
projections to the plane surface that crosses at right angle a pin axis 
of stud pin at No.l and No.2 elastically deforming parts of frame 
holder to a tube axis of color image-receiving tube intersect. 

(5) A color image-receiving tube described in point 1 of sphere of 
patent's claim which is characteristic for having formed No.l and 
No.2 elastically deforming parts of a frame holder with detent part 
and having welded them to the above-mentioned detent part. 

(6) A color image-receiving tube described in point 1 of sphere of 
patent's claim which is characteristic for having provided that the 



relationship is being satisfied, knowing that at mask holder, the 
inclination angle of No.l elastically deforming part concerning 
detent part is made .., and the inclination angle of No.2 elastically 
deforming part is made ... 
3. Detailed explanation of the invention 
[Field of usage in industry] 

This invention concerns color image-receiving tube, especially 
color image-receiving tube which possesses mask maintaining 
device that corrects purity drift based on shadow mask thermal 
expansion for a long period of time properly. 

[Conventional technique] 

A color image-receiving tube with shadow mask possesses an 
outside enclosure device consisting of a panel as well as of a funnel, 
it is opposite to fluorescent screen consisting of 3 color phosphor 
layers that radiates red, blue and green formed at inner part of this 
panel, and also estranges a set distance, and has a shadow mask 
being mounted at the inner side of the above-mentioned panel. 
Normally this shadow mask consists of a mask body with numerous 
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electron beams passing hole being formed and of a mask frame that 
supports to this periphery part, and is being supported due to 
depositing frame holder consisting of elasticity material installed at 
this mask frame to stud pin fixed at inner wall of skirt part of the 
panel. 

In one color image-receiving tube, as shown in diagram 8 of a 
patent JP 46-4104, especially panel (1) is formed in a rectangular 
shape at the periphery part and has a skirt part, and as for color 
image-receiving tube with a shadow mask of a rectangular shape 
mounted at its inner side, a thing of a structure that installs mask 
body (4) to frame holder (6) of a wedge shape to the four-comer 
part of a maintaining mask frame (5) and engages a detent part (7a) 
of this side into stud pin (8) fixed at the inner wall of skirt part (2) 
of a panel (1) is shown. 

Things that characterize such shadow mask maintaining method 
are as follows. Firstly, in order to support a shadow mask (7) at the 
four comer part of a mask frame (2) with big mechanical intensity, 
form changes of a mask frame (5) are less compared to the usual 
method of supporting at the medium part of each periphery of mask 
frame, and it is possible to hold down a little landing misses of an 
electron beam concerning 3 color phosphor layer that constitutes 
fluorescent screen (9). 

Secondly, because of the same reason, it is possible to make 
landing misses less due to oscillation (vibration). 

Thh-dly, a so-called long-time purity drift which can be observed 
after 30 minutes from the beginning of operation have passed can be 
corrected without using bimetal which was use din case of usual 
supporting method. In other words, the frame holder (6) of the 
above-mentioned wedge shape, as shown in diagram 8, if the 
shadow mask (3) heats up due to collision of an electron beam and 
thermally expands toward the radial direction shown by the arrow 
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(10), and during this, due to the deformation of an elastically 
deforming part (7c) which inclines at an angle of about 45 to the 
omitted parallel detent part (7a) of a frame holder (5) and the fixing 
part (7b), and a shadow mask (3) is being displaced in the direction 
toward fluorescent screen (9), as shown by a point chained line. As 
a result, for instance, an electron passing hole (12a), though it 
occupies a position (12b) only due to the thermal expansion of the 
above-mentioned radial direction, it occupies a position of (12c) due 
to the action of nearing the above-mentioned fluorescent screen, and 
it is possible to prevent landing misses. Furthermore, (13) is a track 
of an electron beam that proceeds to the fluorescent screen (9) via 
electron beam passing hole. 

But in order to get rid of the initial purity drift right after 
beginning of operation, mask body (4) is constituted fi-om materials 
with low coefficient of thermal expansion such as invar and others, 
but on the other hand, as for the mask frame (5) with respect to the 
shadow mask (3) constituted from a material with relatively high 
coefficient of thermal expansion such as carbon steel material in the 
same way as with usual shadow mask, when the above-mentioned 
frame holder (6) of a wedge shape is being used, landing of an 
electron beam concerning the 3 color phosphor layer goes toward 
the direction opposite to the case with usual shadow mask, and a 
long-time purity drift occurs. 

This, as shown in diagram 9, even though it is heated due to an 
electron beam collision, mask body (4) constituted from a material 
with low coefficient of thermal expansion almost does not expand 
thermally, but mask frame (5) constituted from a material with high 
coefficient of thermal expansion thermally expands in the radial 
direction, and due to the change in form of a frame holder (6) during 
this, shadow mask (3) is being displaced toward the direction of the 
fluorescent screen (9), as shown by a point chained line (11), and as 
a result, an electron beam passing hole shown by (12a) takes the 
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position of (12b), and landing position of an electron beam shown 
by (13a), (1 3b) is being shifted. 

In order to get rid of this long-time purity drift, it is good to make 
both mask frame (6) and mask body (4) of a material with low 
coefficient of thermal expansion, but such shadow mask will 
become expensive and not practical. 

(A problem which invention tries to solve) 

As was described above, conventionally, because shadow mask 
was supported to the inner side of a panel installing a frame holder 
of a wedge shape to the four-comer part of a mask frame of shadow 
mask of a rectangular shape, and though there is a color image- 
receiving tube that has prevented a long-time purity drift, if we 
apply this shadow mask maintaining pattern to the shadow mask 
consisting of a combination of a mask body constituted from a 
material with low coefficient of thermal expansion and of a mask 
frame constituted from a material with high coefficient of thermal 
expansion, compensation of a long-time purity drift is being 
overdone, and there is a problem of changes in position of beam 
landing in the direction opposite to the case of usual shadow mask. 

This invention is one made for overcoming the above-mentioned 
problems, and aims at not allowing a long-time purity drift to occur 
even with concern to the color image-receiving tube that uses 
shadow mask consisting of a combination of a mask body 
constituted from a material with low coefficient of thermal 
expansion and of a mask frame constituted from a material with 
relatively high coefficient of thermal expansion. 
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[Structure of invention] 

(Devices used to solve the problem) 

To the inner side of a panel of rectangular shape mask frame is 
being installed to a periphery part of a mask body with electron 
beam passing hole being formed, the body of this shadow mask is 
formed from a material with low coefficient of thermal expansion, 
while the rectangular- shaped shadow mask mounted consists of a 
mask frame constituted from a material with relatively high 
coefficient of thermal expansion, and a color image-receiving tube 
with this shadow mask fixed to frame holder and panel installed at 
mask frame and being supported due to mask maintaining device 
consisting of a stud pin depositing this frame holder is formed in a 
shape constituted from section that detents into stud pin, a No. 1 
elastically deforming part which is inclined in acute angle to one of 
the edges of a detent part, is opposite to the detent part and ahs the 
pin part fixed to the above-mentioned mask frame, and a No. 2 
elastically deforming part which is inclined in acute angle to another 
edge of a detent part, is opposite to the detent part and has the pin 
part being fixed to the above-mentioned mask frame. 

[Operation] 

As was described above, in shadow mask consisting of a mask 
body constituted from a material with low coefficient of thermal 
expansion and a mask frame constituted from a material wit 
relatively high coefficient of thermal expEinsion, when we support 
due to frame holder with No.l and No.2 elastically deforming parts 
that are opposite to detent part and are inclined in acute angle to the 
two edges of a detent part for detention to a stud pin, even when 
mask frame displaces in emission direction due to thermal 
expansion, it is possible to compensate appropriately purity drift for 
a long period of time properly by controlling an action of direction 
that can be approached to fluorescent screen. 
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[Examples of enforcement] 

Below we give explanations based on embodiments of this 
invention using diagrams. 

Diagram 1 shows a color image-receiving tube which is one 
embodiment of this invention. This color image-receiving tube 
possesses an outside enclosure device which consists of a 
rectangular -shaped panel (1) with skirt part (2) being formed at 
periphery part and of a funnel (20) which is of a funnel form, and a 
fluorescent screen (9) consisting of 3 color phosphor layer that 
emits to the inner surface of this panel (1) in red, blue and green is 
being formed, a set distance is being gained concerning and 
oppositely to this fluorescent screen (9), and a shadow mask (24) of 
rectangular shape consisting of a mask body (22) with numerous 
electron beam passing hole being formed and a mask frame (23) of 
a section I^character form which supports this periphery part is 
being constituted. Still, in the neck (25) of the funnel (20) an 
electron gun which emits three electron beams is being installed. 
Besides, due to the fact that the three electron beams emitted from 
this electron gun are being fired to the fluorescent screen (9) 
through electron beam passing hole of a shadow mask (24), it 
becomes poissible to show a color picture on top of this fluorescent 
screen (9). 

By the way, the shadow mask (24) of this example is formed from 
a material with high coefficient of thermal expansion such as invar 
material, while a mask frame (23) to support its peripheries is 
constituted from a carbon steel material with relatively high 
coefficient of thermal expansion, and mask body (22) is installed to 
inner side of mask frame (23) due to welding of skirt part provided 
at this periphery part. Then, this shadow mask (24) is supported to 
the inner side of the panel (1) due to the fact that a frame holder 
(28) being described below and installed to the outer side surface of 
a four-comer part of the mask frame (23) is being deposited to a 
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stud pin (29) fixed at the inner wall of a four-comer part of the 
above-mentioned panel (1). 

The above-mentioned frame holder (28), for instance, is formed 
from a stainless steel (SUS 631) of a thickness of about O.^'-O.Smm, 
and, as shown in diagrams 2 and 3, consists of a detent part (31) 
with a transparent hole (30) that engages to the above-mentioned 
stud pin (29), and of a No. 1 elastically deforming part which is 
opposite to the detent part (31), is folded from both sides of an edge 
part (edge part of one side) of a fluorescent screen (9) side of this 
detent part (31) and is inclined in acute angle .., and of one No.2 
elastically deforming part (32b) which is opposite to the detent part 
(31), is folded from the medium part of another edge part (edge part 
of an electron gun side) of the above-mentioned detent part (31), 
and is inclined in acute angle ..similarly, and in each point (pin) part 
elastically deforming part (32a), (32b) fixing parts (33) for welding 
to the mask frame (239 are being provided, x symbol is this welding 
point. 

Respectively, this frame holder (28) has a shape when projections 
of No.l and No.2 elastically deforming parts (32a), (32b) to the 
plane surface that contains pin axis of the above-mentioned stud pin 
(29) and pin axis (34) (shown in diagram 1) of a picture receiving 
tube, and especially elastically deforming parts of a frame holder 
(28) of this example are folded in an angle concerning detent part 
(31), and it becomes 

...(1) 

Furthermore, if we support a shadow mask (24) by installing the 
frame holder of the above-mentioned shape to the four-comer part 
of a mask frame (23), shadow mask (24) is being heat up due to 
electron beam collision, but even if the mask frame (23) of an 
especially high thermal expansion coefficient thermally expands, 
displacement of a shadow mask (24) in the direction toward the 
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fluorescent screen is controlled, and it becomes possible to get rid of 
landing misses of electron beam concerning 3 color phosphor layer 
body layer. 

In other words, as shown in diagram 4, even when an electron 
beam collides with the shadow mask (24), mask body (22) 
constituted from for instance invar with thermal expansion 
coefficient of about 20x10 .., due to this low coefficient of thermal 
expansion only a little thermal expansion takes place, but mask 
frame (23) constituted from a carbon steel material with a 
coefficient of thermal expansion of about 120x 10 ..displaces in the 
radial direction as shown by the arrow 36, and No.l and No.2 
elastic deforming parts 32 of the frame holder 28 deform elastically. 
But as these elastically deforming parts (32a), (32b) of a frame 
holder (28) are folded in approx. equal angle with respect to a detent 
part 3 1 and satisfy formula (1), there is no or little displacement of 
the mask frame 23 in the direction toward the fluorescent screen (9) 
and changing of form. Moreover, even if the mask frame (23) 
displaces in the radial direction, due to the absorption of this 
displacement by a skirt part (27) of the mask body (22), as it is 
possible to make the influence of displacement of the mask frame 
(23) on the effective part of the mask body less, it becomes possible 
to make the landing of an electron beam (13) concerning 3 color 
phosphor layer being occurred almost without changes. 

As a concrete example, if we describe an example of a 32-inches 
color image-receiving tube, a SUS 631 of a thickness of 0.6 mm is 
used in frame holder (28); width of detent part (31) is made 20.0 
mm, the distance from an engaging surface of a transparent hole 
(30) of a detent part (31) and a stud pin (29) to the outer surface of a 
four-comer part of the mask frame (23) is made 10 mm, and No.l 
and No.2 elastically deforming parts (32a), (32b) are formed by 
inclining them with respect to a detent part (3 1) in an angle of 45.. 
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Then, as a result of measuring situation of landing of an electron 
beam after making a color image-receiving tube that supported the 
shadow mask (24) due to the frame holder (28) operate for 90 
minutes at the anode electric pressure of 29 kV and the anode 
electric current of 1700 lOiA , when a color image-receiving tube with 
conventional frame holder was used, though the landing position of 
an electron beam at screen comer part moved for about 70 |um, it 
was possible to make this less than 10 um. 
Below, we explain the next embodiment. 

In frame holder of the above-mentioned embodiment, the No.l and 
No. 2 elastically deforming parts are inclined in approx. equal angle 
with respect to a detent part (31), and though the length of each 
elastically deforming part was made equal, a frame holder (28) 
shown in diagram 5 has 

...(2) 

and the length of the No.2 elastically deforming part (32b) is longer 
than that of the No.l elastically deforming part (32a). A frame 
holder of such shape (28), in case the mask frame became thermally 
expanded, because of this difference in the length, as it makes such 
displacement as mask body (22) keeping the distance from 
fluorescent screen (9), as shown in a point broken line (38), for 
instance in case of the panel (1) being thermally expanded because 
of generation of heat of a color image-receiving tube circuit and an 
inclination yoke and when this heat expansion cannot be ignored, 
can be effectively used when it is necessary to correct shadow mask 
(24) keeping distance from fluorescent screen (9), and this long- 
time purity drift is being prevented. 
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Still, in the above-mentioned embodiment, though the No. 1 and 
No .2 elastically defonning parts were installed at both edge parts of 
a detent part (31), and it is also good to provide these No.l and No.2 
elastically deforming parts (32a), (32b), as shown in diagram 6, at 
both sides of edge parts of a detent part (31), so that the projections 
to the plain surface which meets at right angle with respect to the 
tube axis of a image-receiving tube that contains pin axis of a stud 
pin (29) intersect. With respect to such frame holder (28), it is 
especially good to make a form such as 

45. ...(3). 

In addition, in the above-mentioned embodiment, though the 
deposit part and No.l and No.2 elastically deforming parts of a 
frame holder were formed and united due to bending (folding), this 
frame holder, as shown in diagram 7, is also possible in the form of 
a thing that formed particularly a detent part (31) and No.l and No.2 
elastically deforming parts (32a), (32b) respectively and that united 
them due to welding. 

Moreover, in order to give the No.l and No.2 elastically deforming 
parts a moderate elasticity fixed number, it is good to insert a slit 
into these No.l and No.2 elastically deforming parts, or to provide 
dividing them into two or more than two parts optionally. 

[Effect of invention] 

As for the shadow mask of a rectangular shape with a mask frame 
constituted from material with relatively high coefficient of thermal 
expansion in the periphery part of a mask body constituted from 
material with low coefficient of thermal expansion being installed, 
if it form it in a shape consisting of a detent part that detents a 
frame holder installed in the corner part of this mask frame to the 
stud pin fixed in the comer part of a rectangular-shaped panel, and a 
No.l elastically deforming part with pin part being fixed to the 
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mask frame and which is opposite to this detent part and is inclined 
in acute angle to one of the edges of a deposit part, and a No.2 
elastically deforming part with pin part being fixed to the mask 
frame and which is opposite to this detent part and is inclined in 
acute angle to another edge of a deposit part, mask body is of a low 
coefficient of thermal expansion, and because mask frame is of a 
relatively high coefficient of thermal expansion, a purity drift which 
occurred conventionally for a long time, or, in other words, mask 
frame expands thermally, and it is possible to control displacement 
of a shadow mask in the direction toward the fluorescent screen, and 
to correct purity drift for a long period of time properly. 
4. Simple explanation of diagrams 

Diagrams 1 or 7 are explanation diagrams of embodiments of 
this mvention, diagram 1 is a cross section diagram that shows 
composition of color image-receiving tube which is one of its 
embodiments, diagram 2 is an inclination diagram that shows 
structure of its frame holder, diagram 3 (A) as well as (B) are 
respectively surface and side diagrams of the frame holder, diagram 
4 is a diagram for explaining the operation of this frame holder, 
diagram 5 is a diagram which explains the shape as well as 
operation of a frame holder of another embodiment, diagram 6 is a 
diagram for explaining the shape and operation of a frame holder of 
another, different embodiment of this invention, diagram 7 is a 
diagram explaining the shape and operation of a frame holder of 
still another different embodiment, diagram 8 is a diagram for 
explaining the shape as well as operation of a conventional frame 
holder, diagram 9 is a diagram for explaining operation of a 
conventional mask frame as opposite to a shadow mask with a mask 
frame constituted from material with relatively high coefficient of 
thermal expansion to support the peripheries of a mask body 
constituted from material with low coefficient of thermal expansion 
being installed. 
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1... panel 

2 1 ...outer enclosure device 

23... mask frame 

28. ..frame holder 

31... detent part 
deforming part 



9... fluorescent screen 
22... mask body 
24... shadow mask 
29... stud pin 
3 2a... No. 1 elastically 



32b...No.2 elastically deforming part 3 3... fixing part 
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Fig. 5 F«9. 7 
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